F
REEZING and thawing exert a considerable influence on the water relationships of soils and on soil losses from agricultural areas. Soil temperatures also influence soil and water losses through their effects upon germination of seeds, plant growth, biological activity in the soil, decomposition of organic matter, and soil characteristics in general. In the past the effects of freezing and thawing have been studied largely from the standpoint of their mechanical action on soil structure. It is well known that the friability of soils in the northern half of the United States may be affected during certain seasons by the action of repeated freezing and thawing. The forces involved in these processes are known to be tremendous, but many aspects of their significance as related to soil water movement have received little attention to date.
In conducting hydrologic studies at the North Appalachian Experimental Watershed, a study of frost penetration and microclimate was made to determine what effects these would have on the hydrologic characteristics of watersheds under different types of vegetal covers. This paper summarizes the data obtained and makes some interpretation of their hydrologic significance.
Wollny (12)" was one of the first investigators to recognize the effect of vegetal cover on temperature gradients of the air and surface soils. He found that the diurnal change and the amount and direction of heat flow was appreciably affected by the vegetal cover and the nature of the soil. The effects of aspect and of slope on soil temperatures were included in his studies.
Fitton and Brooks (5) in summarizing work on soil temperatures in the United States stated that vegetal cover lessened the diurnal and annual temperature ranges. Snow cover during the winter months had the effect of raising the soil temperatures above what they would normally be without snow, and there was a tendency for snow cover to maintain a temperature of about 32°F in surface soils. The-general effect of moisture in the soil was to give a rather low but uniform temperature.
Using maximum and minimum thermometers, Bricaud (2) observed temperature differences near the soil which were more than twice as great as those existing b extreme temperatures recorded by meteorologi height of two meters. By the application of these was able to affirm the possibility that soil might f meteorological observations at the two meter lev temperatures above 32°F.
Atkinson and Bay (i) in Wisconsin, and Ki in Connecticut, in reports on frost studies, con snow retarded frost penetration and that thawing from the bottom of the frozen layer as well as fro
The investigations of Petit (10) showed th cover was of the first order of importance in con depth of freezing. He also observed that soils we with vegetal cover thawed more slowly than bare Jung (6) made an elaborate study of the temp which.soil freezing occurred, the structural chang to the processes involved, and the percolation cha of frozen soils. His data indicated that soils, conditions, often freeze at temperatures from 28 and that the freezing and thawing curves may different under field conditions. He came to the that the pore size, the quantity of water present, ty of freezing, and the colloid content of the so four principal factors controlling the sizes of in frozen soils.
Shallow, filled-in lysimeters were used by P Schofield (9) to obtain data on the effects of water movement. They found abnormally low dr ing the winter months, and when snow fell on frozen areas the eventual drainage depended up at which the soil thawed as well as the rate at snow melted. They observed a desiccating action o ing of the soil on the unfrozen layers, and co principally as an emptying of the capillary pore sp was held in the frozen layer which would nor drained. When the ice thawed this amount was over the normal drainage.
EXPERIMENTAL PROCEDURE The data presented in this paper were colle the winters of 1939-40, 1940-41, and 1941-42 ; measurements of frost depth, snow depth, moistu of frozen and unfrozen soil, temperature differenc tation, and percolation. The experimental area Coshocton, Ohio in the humid region at 4O°22' tude. The slopes varied from 6 to 22% and cover types studied were deciduous woodland, alfalfa, pastured grassland, and winter wheat. Th 'Contribution from the North Appalachian Experimental Watershed, Office of Research, Soil Conservation Se
